A rare case of Castleman's disease with myasthenia gravis is reported. A 55-year-old woman with bilateral ptosis, speech impairment, and severe dyspnea had been previously diagnosed with myasthenia gravis. Computed tomography showed a 5 cm × 3 cm paratracheal mass in the mediastinum, thought to be an ectopic thymoma. Two days after surgical resection, the patient suddenly developed dyspnea. Postoperative myasthenic crisis was diagnosed, and plasmapheresis was performed. Her general condition improved, and her subsequent course was uneventful. The final pathological diagnosis was mediastinal solitary Castleman's disease, hyaline vascular type. Castleman's disease with myasthenia gravis is especially rare. One of the serious complications is postoperative myasthenic crisis. For patients with myasthenia gravis, the rate of postoperative myasthenic crisis seems significantly higher in Castleman's disease patients than in patients with thymic epithelial tumors. Castleman's disease with myasthenia gravis is discussed along with a review of the literature.
Introduction
Castleman's disease is an atypical giant lymph node hyperplasia of uncertain origin. Most lesions are located in the chest. The condition is commonly associated with clinical abnormalities, including POEMS syndrome (polyneuropathy, organomegaly, endocrinopathy, monoclonal gammopathy, and skin changes), paraneoplastic pemphigus, and Hodgkin's disease, but rarely with myasthenia gravis.
A rare case of a Castleman's disease patient with myasthenia gravis is presented along with a review of the literature.
Case Report
A previously healthy, 55-year-old woman was transferred to our hospital for resection of an upper mediastinal tumor in 2003. She initially presented with bilateral ptosis, speech impairment, and severe dyspnea, and she had been previously diagnosed with acetylcholine receptorpositive myasthenia gravis. She was having corticosteroid treatment. A computed tomography (CT) scan revealed a 5 cm × 3 cm, well-circumscribed, paratracheal mass (Fig 1) in the mediastinum, thought to be an ectopic thymoma. On her Admission, She had mild bilateral ptosis without respiratory distress.
At operation, video-assisted thoracic surgery (VATS) was performed. With the patient positioned in the left lateral decubitus position, a 35-mm, right mini-thoracotomy was performed with VATS in the fourth intercostal space, and an additional 10-mm port was inserted in the sixth intercostal space at the anterior axillary line, without using a rib retractor. The thymus was found to be intact. The middle mediastinal tumor was located between the superior vena cava and the trachea. The mass was adherent to adjacent structures, particularly the superior vena cava and trachea. The right vagus nerve was located across the mass. The right vagus nerve was identified and preserved, and the mass was carefully dissected from the upper mediastinum. After successful removal of the mass and adequate hemostasis, the chest was closed. Two days after the operation, the patient experienced rapid onset of dyspnea. Her Tensilon test was positive, and she was diagnosed as having a postoperative myasthenic crisis, and mechanical ventilation with orotracheal intubation, plasmapheresis, additional corticosteroid treatment, and 3 days of immunoglobulin therapy were given. Her general condition improved. Seven days after treatment, she could breathe without the assistance of mechanical ventilation, and the patient's postoperative course after treatment for the myasthenic crisis was uneventful.
A surgical specimen of the tumor was sent for histologic analysis. The tumor was enclosed in a fibrous capsule, and the cut surface was white lymphadenoid tissue, with leiomyoma-like nodules. These nodules originated from lymph nodes, not from the thymus. Proliferating spindle cells were seen around these nodules. The removed mass was composed of lymphoid tissue with follicles containing spindle cells.
Postcapillary venules were prominent at the periphery of the follicles, which were surrounded by centric cuffs of lymphocytes arranged in an onion-skin pattern (Fig. 2) . Immunohistochemically, the tumors were positive for vimentin and alpha-smooth muscle actin. These features were consistent with a diagnosis of mediastinal solitary Castleman's disease of hyaline vascular type. No evidence of recurrence has been found over 96 months of follow-up.
Discussion
Castleman's disease is often referred to as giant lymph node hyperplasia or angiofollicular lymph node hyperplasia. It was first described by Castleman in 1956 as an atypical lymphoproliferative disorder of uncertain origin. 1) Most lesions are located in the chest, along the tracheobronchial tree, in the mediastinum, or at the lung hilus. Patients are usually asymptomatic or have nonspecific complaints, such as cough, dyspnea, chest pain, or back pain, which are often due to tracheobronchial compression.
The disease can be classified on the basis of histologic and clinical characteristics (solitary or multicentric disease). Three histologic types have been described: hyaline vascular, plasma cell, and a mixed type. 2) It is becoming increasingly clear that the different subtypes have different etiologies. There have been reports of patients with Castleman's disease with various associated clinical abnormalities, included POEMS syndrome, 3) paraneoplastic pemphigus, 4) and Hodgkin's disease. 5) Treatment for Castleman's disease varies depending on the histologic and clinical features of the particular case. Simple excision of solitary nodules is usually curative, especially for the hyaline vascular type of disease. 6) The plasma cell type is frequently associated with systemic manifestations, such as amyloidosis, and is often refractory to systemic therapy with corticosteroids and chemotherapy, particularly when it is multicentric. 6) Recently, in clinical trials, it has been found that anti-IL-6 receptor antibody is effective for the treatment of Castleman's disease. 6) Myasthenia gravis and thymic epithelial tumors are both associated with acetylcholine receptor antibody. Recently, however, muscle-specific kinase (MuSK) has also been associated with myasthenia gravis. 7) Rabbits immunized with MuSK ectodomain protein developed myasthenia gravis-like muscle weakness with a reduction in acetylcholine receptors clustering at the neuromuscular junctions. It was suggested that the MuSK may function via an alternative pathway linked to myasthenic syndrome that is different from the pathway of the acetylcholine receptor antibody. 7) Seven previous cases of Castleman's disease associated with myasthenia gravis, along with myasthenic crisis, which is one of the most serious postoperative complications of Castleman's disease, have been reported in the literature ( Table 1) , [8] [9] [10] [11] [12] [13] [14] In one study, 11 (5.4%) of a total of 204 patients with surgically treated thymic epithelial tumors experienced postoperative myasthenic crisis. 15) Of the eight patients described in the literature with Castleman's disease and myasthenia gravis (including the present patient), three patients (37.5%) experienced postoperative myasthenic crisis. For patients with myasthenia gravis, the rate of postoperative myasthenic crisis seems significantly higher in patients with Castleman's disease than in patients with thymic epithelial tumors. In both the reported patients who experienced postoperative myasthenic crisis, postoperative plasmapheresis was administered, which brought about dramatic improvements. Batocchi et al. recommended that myasthenic patients with oropharyngeal or respiratory muscle weakness receive preoperative plasma exchange to achieve a minimum level of muscle strength to prevent severe postoperative complications. 16) Although patients with Castleman's disease are usually asymptomatic or have nonspecific complaints if they also have myasthenia gravis and undergo surgical treatment, their chance of developing postoperative myasthenic crisis seems to be higher than that of patients with myasthenia gravis and thymic epithelial tumor. Since Castleman's disease with myasthenia gravis is rare, these assumptions are based on a limited number of previous cases.
Conclusion
Castleman's disease with myasthenia gravis is a rare condition. Castleman's disease itself is a benign disease histologically, but postoperative myasthenic crisis is a serious complication. For patients with myasthenia gravis, the rate of postoperative myasthenic crisis seems significantly higher in patients with Castleman's disease than in patients with thymic epithelial tumors. Plasmapheresis is likely to be effective for the treatment of postoperative myasthenic crisis in these cases.
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